Structure, function and clinical significance of transferrin receptors.
Iron plays an essential role in a spectrum of metabolic processes. Cellular iron uptake is facilitated by transferrin receptor (TfR)-mediated endocytosis. In recent years more insight has been obtained in TfR physiology and the regulation of cellular iron homeostasis. The synthesis of TfR and the iron storage protein ferritin is regulated reciprocally at the post-transcriptional level according to the cellular iron status. As a result of externalization of TfR during the endocytic cycle, a soluble form of TfR can be detected in serum. The serum TfR (sTfR) level is closely related to erythroid TfR turnover and the prime determinants of the sTfR concentration are cellular iron demands and erythroid proliferation rate. In the absence of a hyperplastic erythropoiesis the sTfR level is a sensitive parameter of early tissue iron deficiency. The entire spectrum of body iron status can be assessed by measurement of serum ferritin and sTfR levels, with ferritin as marker of tissue iron stores and sTfR as index of tissue iron needs. The sTfR may be a promising tool to detect iron deficiency in inflammatory states and in the anaemia of chronic disease as its concentration is, in contrast to ferritin levels, not influenced by the acute phase response. Determination of sTfR levels may also improve assessment of body iron stores during pregnancy and in neonates. Finally, the sTfR may be a useful parameter to monitor erythropoiesis in various clinical settings, for instance in the prediction of the haematological response to erythropoietin treatment. However, standardization of the sTfR assay, with definition of reference and pathological ranges, is necessary for the definitive introduction of the sTfR as major parameter of iron metabolism.